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FOREWORD 

This Indian Standard ( Part 2 ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Power Cables Sectional Committee had been approved by the Electrotechnical Division 
Council. 

[ndian Standards on cables specify some of the parameters, such as thickness of covering and type of 
armouring material on the basis of calculated nominal cable diameters which are not necessarily the 
same as actual values achieved in production. 

To aviod variation in shaped conductor dimensions and method of calculation from manufacturer, a 
fictitious calculation method has been devised. The idea is to ignore the shape and degree of compact- 
ness of conductors and to calculate fictitious diameters from formulae based on the cross-sectional 
area of conductor, insulation thickness and number of cores. Various parameters which are indepen- 
dent of slight difference in manufacturing practices are then related to fictitious diameters by formulae 
or by tables. This method helps in standardizing cable designs, different parameters being pre-calcula- 
ted and specified for each size of cables. 

The fictitious calculation is used only to determine dimensions of sheaths and cable coverings. It is 
not a replacement for the calculation of normal diameters required for practical purposes, which 
should be calculated separately. 

The details regarding fictitious calculations for elastomeric and thermoplastic insulated cables are 
covered in Part 1 of this standard. 

In preparing this standard, assistance has been derived from IEC Publication 55-2 'Paper insulated 
metal-sheathed cables for rated voltages up to 18/30 kV ( with copper or aluminium conductors ) : 
Part 2 General and construction requirements', issued by the International Electrotechnical Commis- 
sion ( IEC ). 

The calculated value of fictitious diameter at each st?ge shall be rounded off to one significant place of 
decimal, that is, 0*1 mm, before preceeding to next step. The rounding off shall be done in accordance 
with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ 
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FICTITIOUS CALCULATION METHOD FOR 

DETERMINATION OF DIMENSIONS OF 

PROTECTIVE COVERING OF CABLES 

PART 2 PAPER INSULATED CABLES 



1 SCOPE 

This standard covers the fictitious calculation 
method of determination of dimensions of protec- 
tive coverings of paper insulated cables [ see 
IS 692 : 1973 Taper insulated lead-sheathed cables 
for electricity supply ( second revision )' ]. 

2 REFERENCE 

Indian Standard IS 10462 ( Part 1 ) : 1983 'Elasto- 
meric and thermoplastic insulated cables' is a 
necessary adjunct to this standard. 

3 SYMBOLS 

The symbols used in this standard and the quanti- 
ties denoted by them are given below: 



d L 



fictitious diameter of conductor 



D c = fictitious diameter of core ( in case 
of 3i cores, full core is denoted 
by Dct and half core, that is, core 
having reduced neutral conductor, 
by D ct 

Df = fictitious diameter under lead sheath 

D P b = fictitious diameter over lead sheath 

D = fictitious diameter over laid up cores 
( see also Dsl ) 

Dsl = fictitious diameter over laid up 
orD sheathed cores under bedding for 
separate lead sheathed (SL) cables 



D B 


=* 


fictitious diameter over bedding 


D u 


= 


fictitious diameter under extruded 
outer sheath 


U 


= 


thickness of insulation 


tb 


= 


thickness of belt 


tpb 


=5 


thickness of lead sheath 



t p = thickness of bedding 

txx = diameter of armour wire or thickness 
of strip or tape 

NOTE — Thickness/diameter ti, tb, tpb, tp and ta 
are the values as specified in the relevant cable 
specification. 

4 METHOD OF CALCULATION 

4.1 Conductors 

The fictitious diameter, di_, of a conductor, irres- 
pective of shape or compactness, is given for each 
nominal cross section in Table 1. 

4.2 Cores 

The fictitious diameter, D c , of any core is given 
by: 

D c = d L + 2 U 

where ti is the thickness of the insulation as given 
in relevant cable specification. 

4.3 Diameter Over Laid Up Cores 

The fictitious diameter over laid up cores, D or 
Dsl, is given by the following: 

a) For two-core cables: 

D = Dc x 2 

b) For three-core cables: 

D = D c x 216 

c) For three-core SL cables having lapped 
bedding: 

Dsl = D pb x 216 

d) For three-core SL cables having extruded 
bedding: 

Dsl = (Dpb + 2 t p ) x 2*16 

e) For 3 \ core cables: 

D = 3 D n + />., x 2 . 42 
4 

f ) For four-core cables: 

/) = D c x 2*42 

g) For five-core cables: 

D = Dc x 2"7 
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4.4 Diameter Under Lead Sheath 

The fictitious diameter under lead sheath, Df is, 
given by the following: 

a) For belted cables: 

D f = D + 2 t b 

b) For screened cables: 

D f = D ( see 4.3 ) 

c) For SL cables: 

D f = D c ( see 4.2 ) 

4.5 Diameter Over Lead Sheath 

The fictitious diameter over lead sheath, D P b, 
is given by: 

D ph = D f + 2t ph 



4.6 Diameter Over Bedding ( or Under Armour ) 

The fictitious diameter over bedding, Db, is given 
by: 

D B = D pb or D SL + 2t p 

4.7 Diameter Over Armour ( or Under Extruded 
Outer Sheath ) 

The fictitious diameter D u , under extruded outer 
sheath is given by the following: 

a) For wire and strip armoured cables: 

D u = D B + 2 to 

b) For tape armoured cables: 

D u = Db + 4 ta 



Table 1 Fictitious Conductor Diameter Used for Calculations 

(Clause 4 .1 ) 



Nominal Cross-Sectional 


Fictitious Diameter 


Nominal Cross-Sectional 


Fictitious Diameter 


Area of Conductor 


of Conductor 


Area of Conductor 


of Conductor 




d L 




d L 


(1) 


(2) 


(1) 


(2) 


mm* 


mm 


mm* 


mm 


15 


1*4 


120 


12-4 


2'5 


1-8 


150 


13*8 


4 


2'3 


185 


153 


6 


2*8 


240 


17-5 


10 


3*6 


300 


19 5 


16 


45 


400 


22-6 


25 


56 


500 


25*2 


35 


67 


630 


213 


50 


8 


800 


31-9 


70 


9-4 


1000 


35-7 


95 


11-0 







Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indiin Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 
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